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(57)[ABSTRACT OF THE DISCLOSURE] 



IWkM] [SUBJECT OF THE INVENTION] 

!> 31 — / vf£J$ ^ y K t tftB/* It adjusts the intervals of the wafer holding head 

y K t <D f$m £ iM K Pffi t and the polishing pad appropriately, to improve 

T , £ a: — ^ cd^F^SOI^— 14 the uniformity of amount of polishing of wafer. 



^731-/^^5/ K2 5{IiJ<t 
#FIt^ 5/KI6 {HI <t tf)HfH^ ^ 
ti b £ m— /v&^ v K 2 5 i: 

k 1 6 <b (Dmm%m& 
*im?mmmmmm 2 3 

tz.m$Lt Ltz a 



[PROBLEM TO BE SOLVED] 

It is composed so that it provides the interval 
adjustment mechanism 23, which can adjust the 
intervals of the wafer holding heads 25 and the 
polishing pad 16, between the wafer holding 
heads 25 side and the polishing-pad 16 side. 
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mmM^(D^m] [CLAIMS] 

1 1 [CLAIM 1] 

K^flA#^tt It is the wafer polishing apparatus which 

tcy°yy L y t , WHH^^ £ ^ comprises the platen by which the polishing pad 

— /n<£>— ®^r^^ LTmjfS^FJg is stuck on the surface, and the 1, 2 or more 

/< y K^^ai^^Wftfeffi^r^gc wafer holding heads which hold the one surface 

£-fr<5 1 ^fcfi 2^±©^m— of the wafer which should be ground and let 

'MR^^y K<t Sr^tfl U rtt other side of the wafer abut on said polishing 

fb m — /^j 5 ^ y K t mi fS7° pad, and grinds the other side of said wafer with 

7ry<!: (D^B^MW)^ i: *9 BufS said polishing pad by a relative motion of these 

fiffH/^y KThuIE^.x^- ^f&Bo wafer holding head and said platen, and it is 

£rW!fH"5 & ^^'^fifflllSlgT* provided between said wafer holding head side 

fcoT x and said polishing-pad side and comprised 

flftlE^ai^-^ft^^y Kill £ ml such that it has the interval adjustment 

3BWS^y Kfflflt tf)|BJfc:iSftS> mechanism which can adjust the distance 

tiT, wtbb ^^^^Rf^^y dimension between these wafer holding heads 

FkWm'<y h*k<Dm<D$m^t and polishing pads. 

^M^W^MMMBM^ A wafer polishing apparatus characterized by 

i§ z.X)Mf$ £ friX V ^ 5 i i: the above mentioned. 

[ff^2] [CLAIM 2] 

lit 3^*1 1 f2te£) # ^fifflg A wafer polishing apparatus, which is the wafer 

8tt?fcoT, polishing apparatus of Claim 1, comprised such 

itijfE^^^v&f^y Ktt, ^ that said wafer holding head is considered as 

v Y^fcKWttfhfotz-tf-i^y the composition by which the disc-shaped 

5JFHf-t~-<# !> ' N £> carrier for holding said one surface of the wafer 

Huffi— Bi&'fSfH' 5fcfe©Rl which should be ground, and the retainer ring 

$;<D*r^VTh, W&r^VTO) arranged in the shape of concentric at the 

^^\zM^^\zMW^^t^)'r periphery of this carrier were fixed to the 

— 1r y l/# f t /$*®^£;fafd##G diaphragm provided in the head main body, said 

t £ tis retainer ring enables it to be displaced in a head 

tufS V 1~ V isjfii, K axial direction. 

"Ttt t £ % The underside is considered as the composition 
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<DTffi/WHf mfdMB'* y which abuts on said polishing pad at the time of 

Kte£#*$#fifc£$;ivCV*3 apolishing. 



[lt*JS3] [CLAIM 3] 

ftjjtijl 1 £ fcte 2 fetfeo A wafer polishing apparatus, which is the wafer 

—^WB'&vlLXfooX, polishing apparatus of Claim 1 or 2, comprised 

mUZ*-— ^&W^>-y Klll^lx such that it is considered as the composition 

ft b ttT^ $/ Ktt^^fo] (ci^tt} which has the first butt part which is provided in 

•? 5 f£— (D% % t?-£gfl £: , hu said wafer holding head- and projects in a head 

fE^FHf/^;/ KilU^fS^bti/T^ axial direction, and the 2nd butt part arranged 

y K$ft$^lFi] td^ttJ-f"-5 <t i: oppositely in the state where it was compared to 

KiiiufEf*— (D^-^t>^^KM said 1st butt part while being provided in said 

LX^&fc>-&bfotz.'W:1feX)Si polishing-pad side and projecting in the head 

[R]g2g£3xfcf£:i<£>3ct-g-tHt axial direction, said interval adjustment 

pfl t £rW-f"<5f#J5Sc t £tk mechanism is provided at one front end of said 

Hijfe^UPMtifi, itufSil— 1st and 2nd butt parts, at the time of said 
idXXPWi—tD^ ^t>^^(D polishing, it is considered as the composition 

■ffrifr— ^"co5tiffil-lxttbtb which abuts on this another side. 

^m-tzmf&tzthx^z^t 



[ft*«4] [CLAIM 4] 

ItJit^ 3 iBifctO [> j:— ^-fiffjfl A wafer polishing apparatus, which is the wafer 

'l&\!!tXfo-oX, polishing apparatus of Claim 3, comprised such 

mmLfflMM^flkMlis itufE^^ that said interval adjustment mechanism is 

*3 XXIM—V)^ -a-tilt^O) ? considered as the composition which the 

hOmttL— L-T4$Jx£ti projection length from one of these can adjust 

ZbthK. HM—jjfrbO^tii while it is helically installed to said 1 side of said 

mmM^mfm&t £tL^ 1stand2nd butt parts. 
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W 3 * tc t± 4 tmo $ zc 

rv^sr i^^m^-rs^^- 



[CLAIM 5] 

A wafer polishing apparatus, which is the wafer 
polishing apparatus of Claim 3 or 4, comprised 
such that it is provided at the front end of said 
interval adjustment mechanism so that the 
wearing detachment of the interval adjustment 
cap which can adjust the projection length from 
said 1 side of said 1st and 2nd butt parts can be 
carried out. 



£•£5 l*fcfi2£Lt£>£:c- 



[CLAIM 6] 

It is the wafer_manufacturing_method using the 
wafer polishing apparatus possessing the 
platen by which the polishing pad was stuck on 
the surface, and the 1, 2 or more wafer holding 
heads which hold the one surface of the wafer 
which should be ground and let other side of the 
wafer abut on said polishing pad holding head, 
and containing the polishing process which 
grinds said wafer on the other side with said 
polishing pad by carrying out a relative motion 
of these wafer and said platen, comprised 
such that it provides the first butt part which 
projects in the head axial direction in said wafer 
holding head side of said wafer polishing 
apparatus and also the 2nd butt part at said 
polishing-pad side arranged oppositely toward 
said 1st butt part projecting in the head axial 
direction, furthermore, it provides the interval 
adjustment mechanism at one front end of 
either of these 1st and 2nd butt parts, and when 
performing said polishing, while said wafer is 
held on said wafer holding head beforehand, it 
brings said wafer holding head close to said 
polishing pad to let the interval adjustment 
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ft X io # N mechanism provided at the front end of either of 

mtFMM&ffo^z.i't. hbfr the 1st or 2nd butt part abut on another side. 

C #> > mJffi £ 3: — /^^^ 5/ K A wafer_manufacturing_method using the wafer 

^BufE^ — /^ItjfcW&lttzffi. polishing apparatus characterized by the 

SIT\ Buf£#:x wv^Jf ^5/ K above-mentioned. 

[ft*il7] [CLAIM 7] 

ft JR^X 6 fSfteo [> 3: — A wafer manufacturing method using the wafer 

^B^rfflWc^^ — ^Mis^iSfe polishing apparatus, which is a wafer 

ffeot, manufacturing method using the wafer polishing 

mJffiWIS^ <£ "9 . itijfEWS^ y apparatus of Claim 6, comprised such that by 

K^^HL-fcl^^teu iWiEHflfii said polishing, when said polishing pad is 

PS$Mf£>jiuiEfS— 3o£tf%$Z. abraded out, it adjusts the intervals of said 

(D?k%&k>^U(D 5 %(DwitZ— polishing pad at the time of said polishing, and 

%<Dft1%frb<D&ft&&!M&t said wafer holding head by adjusting the 

5 ^ t <fc 9 x wiWMWi&fCDm projection length from the front end of said 1 

WMf§§s*y K<biiiJiH£:n— /vf£ side of said 1st and 2nd butt parts of said 

v K t (DWM&Wltt Z> i interval adjustment mechanism. 

[*IW©»IIB*|ftWl [DETAILED DESCRIPTION OF THE 

INVENTION] 



[0 00 1] [0001] 

[«WO«'f-5fi[«4Hff] [TECHNICAL FIELD OF THE INVENTION] 

^^l^fi^ £3:— ^#F!!li§i!3o This invention relates to a wafer polishing 
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J:t)^tL£:ffl V N fc # ^ wN^ig apparatus and the wafer manufacturing method 

^CiiL, which uses it. 

<Dffit§Mt%-'&%:\*}-t~f ; 5tctf) Specifically, it is related with the improvement 

©3fc&l£|liht"5o for improving the uniformity of polishing amount 

on the surface of wafer 

[0 00 2] [0002] 

[PRIOR ART] 

Z<D$L(D$^ — s^ffiB^Wt L As this kind of a wafer polishing apparatus, it 

Tfi, ^ffil^SFS^y K^flAf+ comprises the disc-shaped platen by which the 

&titzHf&ft<D77 7 L >'k s ffl polishing pad was stuck on the surface, and two 

r> ^ ;^cd— g ^^^p or more wafer holding heads which hold the one 

LTifi^^ R{3ir>;n— /s<d{& surface of the wafer which should be ground 
S & e!3 & £ -fr 5 HSfc © £ a: — and let other side of a wafer abut on a polishing 

i£W^y K£ $?Mc$l ^2t£> pad, what performs a polishing is widely known 

— /vftftf-^y K<b HiffS7 0 7 by supplying the slurry containing an 

x^<t ^r^^fSKj^^oo^Flg abrasive_grain between a polishing pad and a 

/^>y K<b £7^ — s^h(DTn\\Z-lRWi wafer, carrying out relative motion of a these 

7 y — 5 wafer holding head and said these platen, 

r t ^ J: <9 mm SrfT 5 t <D 

[0 0 0 3] [0003] 

LT, fifflg^^ Kfc The wafer holding head which adopted the 

>tf 5 £ a: *-/n © ^ J£JEE;fr floating-head structure of having the advantage 

— iklrZ) <hd s T^5iV^ofc that it can homogenize the abutment pressure 
^L&£:#f~<5 7 ^ of the wafer with respect to a polishing pad, as 

y Kfltia&^ffl Lfc^ ^wn^ the example is disclosed (US Patent 

ft^j, K*SH*SixTV^5 Qfc 5,205,082). 
®#fF5, 2 0 5, 0 8 2#) 0 

[0 0 0 4] [0004] 

r. <D$=.— ^ffizW^y Kf2> El This wafer holding head is equipped with 

5 J: 5 tSO^y F diaphragm 2 stretched as shown in FIG. 5 

fcfc It, ^ y K^ffc 1 F^^tK horizontally in the hollow head main body 1 and 
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the head main body 1, and carrier 3 fixed to the 
underside of diaphragm 2, it has composition 
which presses carrier 3 below by supplying 
pressurization air to the air chamber 4 
constituted by diaphragm 2 from the 
pressurization air supply 6 through shaft 5. 



[0 0 0 5] 

v 73 i 9 hr^\^m 

3<fc 5^&o-CV^5 0 



[0005] 

Moreover, a retainer ring 7 is arranged at the 
periphery of carrier 3 so that the bottom edge 
may project below rather than carrier 3, while 
holding the periphery of the wafer adhering to 
the underside of carrier 3, it prevents the fault 
that the wafer in polishing dislocates from 
carrier 3. 



[0 0 0 6] [0006] 

£fbM, !>iwN^!Jf-t!) Furthermore, it is supposed by surrounding a 

7 X'fflUfy, ^©Df'-t!) wafer by a retainer ring 7 and grinding the 

y 7 OTSft —^^Tffi t bottom edge of this retainer ring 7 in the same 

lR)Ditj£-e3JFIli"t" -5 £ tK £ height as the wafer underside that it can prevent 

*) % $ s^m$i>T*<7MWB the fault polishing by a wafer edge. 



[0 0 0 7] 



[0007] 



[3&Wa*A?2fcLJ: 5 £-f3BI [PROBLEM TO BE SOLVED BY THE 

M] INVENTION] 

kZZ>X\ $ By the way, in the above-mentioned wafer 

K^&l^Tf^ ^-v 1)73 holding head, carrier 3 and the retainer ring 7 

& £T$ V r-~—t V Vif 7 tfyj are supported by diaphragm 2. 
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t77A2tJ;oTj^^ friX Therefore, the time of a polishing or before 

v^<5 0 LtcffioX^ ^SiB^fffk That is, in the phase before letting the wafer to 

~$~?£t>h, ^^^731^1^ which carrier 3 attached abut on a polishing 

fritz $ /^fiffig y KMS pad, dead weight of carrier 3 and a retainer ring 

^^-frSI^WoSP&lcfcv^T 7 will act on diaphragm 2. 

^rir y T 3 jo i 1/ y X' — ^ In this case, it usually comes out to comprise 

y l/>f 7 <D S It/^V *Y7 7 J* material which has the elasticity of rubber etc., 

2 M^ffl^S r 1 1 &<5 0 and, for a certain reason, it comes to change 

4§£\ ¥4^y z 7^2\^ =TA diaphragm 2 into the state where it bended 

«®#ttS:W-r 5fl"W-Cf#fiJcS below as shown in FIG. 6. 

ft5<£/5SfiST*&5fc&, 1216 If a wafer holding head is brought close to a 

\z.ijk-t£ 5 \zr$^\zjtzfohtz$k polishing pad and a polishing is started with this 

Wi^Wffct&k 0 5 0 (D state, from being positioned up a little compared 

VtW>(D^X\ with the position (the underside and this 

v K£r#FI§^ y KK:®<5tf T#F position of a wafer which were holded by carrier 

SI£l!fl£ni~<S t . y ir— J- y y 3) in which the position of the underside of a 

^ 7 ©Tffl^fig^^^fiMt" retainer ring 7 should be positioned essentially, 

^cF{4{ii (^^yTSlcioT when the intervals of a wafer holding head and 

i&W^fritzt? s^<DT\g\tfz\ a polishing pad is not adjusted appropriately, 
fig) (-ft^LT^F only a wafer will abut on a polishing pad, and 

iff 5^<t/^^ ^oi— /^^f only a wafer will be ground, or the polishing 

FtfflB^y Ft(D\g]mtf pressure of a retainer ring 7 will constitute 

ii^D^flS^ttTV^^V^^^lc smallness according to the elastic power of 

U s r>m— /^(DfyfttftWl^y K diaphragm 2 compared with the polishing 

(c^^ L £ ^(D^flFig £ pressure of a wafer 

ti<5#\ ^Tcti, ^ +77^ In such a case, a partial fault polishing will arise 

2 J; 19 > y ^ y to a wafer and the uniformity of the amount of 

y if 7 WlgJE^ r> 31 — ©flF polishings will be lost. 

[0 0 0 8] [0008] 

roj: — /^(O^FlgS Thus, in order to secure the uniformity of the 



5/10/2006 



11/33 Copyright (C) 2006 The Thomson Corporation. 



JP2000-167767-A 



K <b ^PbIIM^M^^ Loo 

Yt<Dmmnm±, missus 

#rJtStf>^—|£^ 5 ? ^ _ 



amount of polishing of wafer, it is indispensable 
to perform a polishing, holding the intervals of a 
wafer holding head and a polishing pad 
appropriately. 

However, formerly interval adjustment with a 
wafer holding head and a polishing pad was 
usually performed by the visual-observation in 
spite of it. 

The probability that the wafer which lacks in the 
uniformity of the amount of polishings will be 
produced by this had become a high thing. 



[0 0 0 9] 

— ©Hi co J^— £ |b] ± £ 



[0009] 

It took this invention into consideration on such 
a problem, and it was made. 
It adjusts the intervals of a wafer holding head 
and a polishing pad appropriately, it makes to 
improve the uniformity of the amount of 
polishing of wafer into a problem. 



[0 0 10] 



[0010] 



[MEANS TO SOLVE THE PROBLEM] 

In order to solve the above-mentioned problem, 
in this invention, it adopted the following means. 
That is, the wafer polishing apparatus of Claim 
1 comprises the platen by which the polishin g 
pad is stuck on the surface, and the 1, 2 or more 
wafer h olding heads which hold the one surface 
of the wafer which should be ground and let 
other side of the wafer abut on said polishing 
pad, and grinds the other side of said wafer with 
said polishing pad by a relative motion of these 
wafer holding head and said platen, and it is 
provided between said wafer holding head side 
and said polishing-pad side and comprised 



5/10/2006 



1 2/33 Copyright (C) 2006 The Thomson Corporation. 



JP2000-167767-A 



y VMtm^MB^y mi bo 
^Vkft^y FbWm^y h*b<D 



such that it has the interval adjustment 
mechanism which can adjust the distance 
dimension between these wafer holding heads 
and polishing pads. 



[0 0 1 1 ] 



kZftX^ZZk&WWLb LX 



[0011] 

The wafer polishing apparatus of Claim 2 is a 
wafer polishing apparatus of Claim 1, 
comprised such that said wafer holding head is 
considered as the composition which has a 
disc-shaped carrier for holding said one surface 
of the wafer which should be ground, and the 
retainer ring arranged in the shape of concentric 
at the periphery of this carrier, said retainer ring 
enables it to be displaced in a head axial 
direction. 

The underside is characterized by being 
considered as the composition which abuts on 
said polishing pad at the time of a polishing. 



[0 0 12] 

IE * * wvflMS^ v KflfcKtt 

mm^y mucmtfbtix^y 



[0012] 

The wafer polishing apparatus of Claim 3 is a 
wafer polishing apparatus of Claim 1 or 2, 
comprised such that it is considered as the 
composition which has the first butt part which 
is provided in said wafer holding head- and 
projects in a head axial direction, and the 2nd 
butt part arranged oppositely in the state where 
it was compared to said 1st butt part while being 
provided in said polishing-pad side and 
projecting in the head axial direction, said 
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lEg^tifc^ziO^f &t>-&%$ interval adjustment mechanism is provided at 

k %^'tZ)ffil$,b £tK huIEPhI one front end of said 1st and 2nd butt parts, at 

ffiM%L&kMlt s mliB^— 3o £1P the time of said polishing, it is characterized by 

^ZKD^g-frltgbm^-ffofr being considered as the composition which 

— 1i(D9t)$i\z.WlfthtiX s SrifE abuts on this another side. 

[0 0 1 31 [0013] 

IfjRJS 4 f£i£<£> £ /^MB^ The wafer polishing apparatus of Claim 4 is a 

Bf3u fijR*! 3 tefeco <? — wafer polishing apparatus of Claim 3, 

#FIf;i£ft"efooT, jtufEHSIRIIPl comprised such that said interval adjustment 
!S#fS^ HiJfS^— is X mechanism is characterized by being 

&t>^U<0 o ^Omrfe— considered as the composition which the 

^"(c^fLTiiiS^tbSi k h projection length from one of these can adjust 

f£-;fe"/^ "b^fctiS/^fiS while it is helically installed to said 1 side of said 

*\W£ffi$Lk £*LTV^ r k £ 1st and 2nd butt parts. 
Wtfkk LTV^o 

[0014] [0014] 

HjRJS 5 fEfi<£>£ /N^jfjg^ The wafer polishing apparatus of Claim 5 is a 

Wi> fit Jjf! 3 ^fcfi4f£fc<£> wafer polishing apparatus of Claim 3 or 4, 

V —/^FlU i£l {HT? &> o X , m comprised such that it is characterized by being 

BF$MmMm%?>9ciQ\zn^ m provided at the front end of said interval 

feU— ioXXI^—<D^^t>M adjustment mechanism so that the wearing 

? ib(Dw\tZ— #^b^tti detachment of the interval adjustment cap 

ft &jp!t: RT^^^RiPS^r -y y which can adjust the projection length from said 

7fim^M.WL^m\^m~fbtiX 1 side of said 1st and 2nd butt parts can be 

V^r kZftmt LTV^. carried out. 

10 0 15] [0015] 

$.tc, ft^il 6 fSfc<£> £ i — /n Moreover, the wafer manufacturing method 

3JFII^iit£r#l Wc !> :n— /N$£igr using the wafer polishing apparatus of Claim 6 

^fe fi^ ^Sn^WUM'* 5/ K# 5 H£ is a wafer manufacturing method containing the 

# &titz.zf7 ; T is k \ SFIS't"^ polishing process which grinds said wafer other 
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side with said polishing pad using the wafer 
polishing apparatus possessing the platen by 
which the polishing pad was stuck on the 
surface, and the 1 , or 2 or more wafer holding 
head which holds the one surface of the wafer 
which should be ground and lets other side of a 
wafer abut on said polishing pad by carrying out 
relative motion of a these wafer holding head 
and said these platen, comprised such that 
while providing the first butt part which projects 
in a head axial direction in said wafer holding 
head- of said wafer polishing apparatus and 
projecting in a head axial direction at said 
polishing-pad side, it provides the 2nd butt part 
arranged oppositely by said 1st butt part, 
furthermore, it provides the interval adjustment 
mechanism at one front end of the these 1st 
and 2nd butt parts, and when performing said 
polishing, where said wafer is held on said 
wafer holding head, it brings said wafer holding 
head close to said polishing pad beforehand, it 
is characterized by letting the interval 
adjustment mechanism provided at one front 
end of a 1st and 2nd butt part abut on this 
another side. 



[0 0 16] [0016] 

^M,(D ^ x— The wafer manufacturing method using the 

§ &rffl v^fc f> x. — /^WMftfe wafer polishing apparatus of Claim 7 is a wafer 

fix fifjR*! 6fEi£<£>£;x— /n#F manufacturing method which used the wafer 
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IE * x 5/ K £ £>|HJH§I 

<5 0 



polishing apparatus of Claim 6, comprised such 
that by said polishing, when said polishing pad 
is abraded out, it is characterized by adjusting 
the intervals of said polishing pad at the time of 
said polishing, and said wafer holding head by 
adjusting the projection length from the front 
end of said 1 side of said 1st and 2nd butt parts 
of said interval adjustment mechanism. 



[0 0 17] 



[0017] 



mmzm^xttm-tSo mi 

1 KDmmmx-hZo m*. 
^-^mmmm 1 1 <Dmnxh 



[EMBODIMENT OF THE INVENTION] 

Hereafter, based on drawing, it demonstrates 
Embodiment of this invention. 
What is shown in FIG. 1 is the outline 
composition of the wafer polish ing apparatus 11 
which is one embodiment of this invention. 
It is the base of the wafer polishing apparatus 
11 which is shown as code 13 in the figure. 
In the center of base 13, the disc-shaped platen 
14 is arranged horizontally. 



[0 0 18] [0018] 

<D7 '7 7"y 1 4te, Mil 1 3 This platen 14 rotates in the periphery of an axle 

?]\cW'rtbtitz7°7'r>mW}B. line with the platen drive mechanism 15 

#1 5\z.£V) W^ID t) fc:lej$5$ provided in base 13, it has the composition that 

tbSi^Ki&o-C&tK ^<D± the polishing pad 16 was stuck over the whole 

Wi\z\&£Wi\zt>tc'oXWB'*-i' surface on the upperside. 
Kl 6#«tt$;fcfc*j*fcfco 
W<5o 



[0 0 19] 



[0019] 
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S£l 3 <DM%\zt±5& Moreover, columella 17 and... are provided in 

1 7 , •• -^iStf fbiiTjo r the side of base 13, the top-side mounting plate 
tub^ft 1 7 , •••fclfi, #^ 19 is attached to the these columella 17 and... 
tl 8 £ft LX±.M&tt$. 1 9 through the raising and lowering apparatus 18. 
ffi&yftlf bttTV^So -<£>Jt The besides side mounting plate 19 is 

1 9 fi, feyuH considered as the composition which supports 

Ri^W 2 0 StifiK <h £ the carrousel drive mechanism 20, carrousel 21 

ft-Cfc*), fe^KKifiMS is provided under the carrousel drive 

2 0©T^tlt *^-t;U2 mechanism 20. 

1 «ttbtbT^5o 

[0 0 2 0J [0020] 

#P£I£ii 1 8 fi % ±M&ttWi 1 The raising and lowering apparatus 18 has the 

9, $6£.TfZL<D±.M&H$i 1 9 function to move up and down the top-side 

\z£^x%W&fritztu\/— feyu mounting plate 19 and the carrousel drive 

IPiW$f#2 0 kiJtv— 1 mechanism 20 supported by this top-side 

k~k, 7, "'tSotl- mounting plate 19, and carrousel 21 along 

ft£-£3flft£B£*TLTV>5 0 * columella 17 and... 

fz s ti^— fe;M|*jj!j$l{S 2 Ofi, Moreover, the carrousel drive mechanism 20 

jj;u—±/i> 2 1 &rW$RjR) 19 U:[a] has the function in which it can rotate carrousel 

ls£-£5 r k <DX*% 511^1 21 to the circumference of an axle line. 

[0 0 2 11 [0021] 

t. fc, 1 3^f> f±, H~C> Moreover, from base 13, it arranges so that the 

3£#-o*:b-££fl 2 2 , 2nd butt part 22 and... may project up. 

J: 5 ^S2fi£ tiTV^ The i nterval adjustment mechanism 23 is 

5 0 -ft provided in the upper end 22a of the these 2nd 

2 2<D±^2 2a, -fcf4, ffi butt part 22, and... 

R!ii£tiM£2 3^iSftbnTV^ On the other hand, the first butt part 24 is 

<5 0 — Jo> Wi—CQ9Z%&t>& arranged oppositely above the 2nd butt part 22. 
2 2<D±%Kn, ^— This first butt part 24 has composition which 

t>ikU2 4^^f[p]IEg^tiTV^ projects in a downward direction from the 

5 0 - <D%£— <D9Z£&tri£& 2 top-side mounting plate 19 while being fixed to 

4 a, ±M%Lttffi. 1 9 KmfeZ the top-side mounting plate 19. 
tiZkkt>\^ ±.M&tttiil 9 
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[0 0 2 2] 

It 6 &<D $ x. — /vfiy^ y K 2 
5, ••■/WtbixTV^o 
-^fiM*^ K2 5, -tt, El 
2 fe/U2 
1 ©^'L^bPI— fE«i»J:*5V^T 
2 l co^^WIh] 9 K 
6 0° rtfcEttS^TiteD, 



[0022] 

Furthermore, the wafer holding heads 25 of a 
total of six groups opposing platen 14 are 
provided in the underside of carrousel 21 . 
As shown in FIG 2, the wafer holding head 25 
are arranged every 60 degrees in the repeat 
range at the main axial rotation of carrousel 21 
from the centre of carrousel 21, while 
respectively being rotated by circumferential 
direction with the head drive mechanism of 
indication-omitted, it carries out epicyclic 
rotation with the carrousel drive mechanism 20. 



[0 0 2 3] 

0 3 fit, ^zc-y^n^y K2 
5 0 **-'vffc#^s> K 2 5 f±, 

mm^m^mm ztizkkt 

2 8 k, ^ v K#ft 2 8 
73 0 3^X3 0(Dfl-m 

mkj£^x\,^z> 0 



[0023] 

FIG 3 is the figure showing the detail of the 
composition of the wafer holding heads 25. 
The wafer holding heads 25 has composition 
equipped with the head main body 28 of the 
hollow in which a bottom edge carries out the 
opening, diaphragm 29 stretched inside the 
head main body 28, the disc-shaped carrier 30 
fixed to the underside of diaphragm 29, and the 
retainer ring 32 of the in the shape of of an 
annulus ring arranged concentrically at the 
periphery of carrier 30 while an axle line is 
arranged perpendicularly. 



[0 0 24] [0024] 

-foh<Do%, K^2 8 The head main body 28 comprises a 
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2 1©-yt7h3 6 ^[RJWtdlS 

y 9 J* 2 9 ©^S»isii 

if J: U Mf&ts fox 
V^ 0 $ fflM : $>3 5<Dft 



disc-shaped top-plate part 34 and a 
surrounding-wall part 35 of the cylindrical shape 
fixed to the periphery of the top-plate part 34 
among these, the top-plate part 34 is being 
fixed to shaft 36 of carrousel 21 coaxial. 
The horizontal step 35A is formed in the inner 
peripheral wall of the surrounding-wall part 35, 
the edge of the disc-shaped diaphragm 29 is 
mounted here, and it is being fixed to it by the 
stop ring 38 with two or more screws. 
Diaphragm 29 is formed of elastic materials, 
such as various rubber. 

Furthermore, the support part 39 which projects 
toward the radial inner direction over a whole 
circumference is formed in the bottom end of 
the inner peripheral wall of the surrounding-wall 
part 35. 



[0 0 2 5J 

* + U 7 3 Of*, t7V7^^ 

S*lfc-Jr£ff £<Dh OX& 9 , 



[0025] 

Carrier 30 is the fixed thickness cast by material 
which has high rigidity, such as a ceramic. 
It does not carry out elastic deformation. 
Moreover, carrier 30 is being fixed to the 
upperside of diaphragm 29 with two or more 
bolts to the stop ring 40 arranged coaxial. 



[0 0 2 6] 

3 o <DTmm%mi£x% 5 x 



[0026] 

Moreover, the adsorption hole 41 connected to 
suction means, such as a vacuum pump which 
it does not illustrate, is provided in carrier 30, 
thereby, at the time of a polishing, it is arranged 
so that the adsorption fixation of the wafer W 
can be carried out on the underside of carrier 
30. 



5/10/2006 



1 9/33 Copyright (C) 2006 The Thomson Corporation. 



JP2000-167767-A 



Furthermore, Wafer W is bonded on the 
underside of carrier 30 through the circular 
wafer adhesion sheet S. 
Wafer absorbing-sheet S was formed with the 
material which has water absorptivity, for 
example, and if a water component is absorbed, 
it will absorb a wafer with surface tension. 



[0 0 2 7] 

S5«p»3 2 a 
«p^y K2 5 &9l#±tffc|gte. 

r±, w 3 2a ftSJUflHR 

3 5 ©Taints 

3 9ld<fc 



[0 0 2 8] 

Uf-tU y^3 2<D±.ffite? 

^3 2 ^*MSi-r5ffiWcEtt$ 
^T*@j£ $ tlX V n 5 o 



[0027] 

On the other hand, the retainer ring 32 is 
constituted with a upper-end surface and a 
bottom-edge surface in the shape of an annulus 
ring horizontal and flat. 

Moreover, a retainer ring 32 leaves slight gap 
between the outer circumferentials surface of 
carrier 30, and is arranged in the shape of 
concentric, it can be made to carry out in carrier 
30 the up-and-down displacement 
independently. 

Furthermore, the support part 32a which 
projects in radial outside is formed in the upper 
part of the outer circumferential surface of a 
retainer ring 32, when the wafer holding head 
25 is pulled up, this support part 32a is 
supported by the support part 39 formed in the 
bottom edge of the surrounding-wall part 35. 

[0028] 

The upper end of a retainer ring 32 is being 
fixed with two or more screws to the stop ring 42 
arranged in the position opposing the retainer 
ring 32 in the upperside of diaphragm 29 while it 
abuts on the underside of diaphragm 29. 
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[0 0 2 9] 

7Fi~£ 5 mmm^mm 2 3 

±^2 2 a^S£tfb*Lfc|i£?L 
fflmmM*^y7 > 4 6^ii 

fc$tf&<h&oT^So fHg» 
4 4(DF^jg|®4 4 a fctybtltz 

m* v t m& t & o -c v ^ 

»4 5£[Hi|££^T, M» 
W4 5(D^r<D^#^t?«2 
2(DAM2 2 a/^ibtf)^|ij;g£ 

So £/c, ?mhm&*^v74 
6 ft, ilW4 5©lffi©^ 
TO 4 5 a i#^£;ft,S<h tfc 
MM 4 5 KMLXm 

So 



[0029] 

Moreover, the detail of the composition of the 
interval adjustment mechanism 23 is shown in 
FIG 4. 

As shown in FIG. 4, the interval adjustment 
mechanism 23 has the composition of having 
had the fixed hole 44 provided in the upper end 
22a of the 2nd butt part 22, the 
adjustment_member 45 by which the bottom 
edge was fixed in the fixed hole 44, and the 
interval adjustment cap 46 provided at the front 
end of an adjustment_member 45. 
An adjustmentjnember 45 is an external 
screw. 

It can screw together now with the female screw 
turned off by the inner peripheral face 44a of the 
fixed hole 44. 

Moreover, since such a screwed type is 
adopted, it rotates an adjustmentjnember 45, it 
is possible to adjust the projection length from 
the upper end 22a of the 2nd butt part 22 of an 
adjustmentjnember 45. 
Moreover, the interval adjustment cap 46 has 
wearing and composition which can be 
detached to the adjustmentjnember 45 while 
being fitted with protrusion 45a of the upper end 
of an adjustmentjnember 45. 



[0 0 3 0] [0030] 

£1±.<D J; o t£)M$Lt £tu Next, it demonstrates the polishing method 

fc^i-^fffitl l^rfflv^ (waferjnanufacturingjnethod) of the wafer 

tity ^—^(DffiBijJfe using the wafer polishing apparatus 11 

^(DM&jj fe) f-o v ^Tt&f^-f considered as the above composition. 

So rtUiifi, *i\ ^rtH7 While letting Wafer W absorb first to wafer 

3 0\z.WLrtbfitz.fy ^95* absorbing-sheet S provided in carrier 30, it 
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*3<o 



adjusts the projection length from the 2nd butt 
part 22 of an adjustment_member 45 to this. 
Thereby, it drops the top-side mounting plate 19 
by a raising and lowering apparatus 18, when it 
lets the first underside and interval adjustment 
cap 46 of the butt part 24 abut, it makes it the 
underside of Wafer W and the underside of a 
retainer ring 32 abut on a polishing pad 16 
exactly. 

When it lets Wafer W abut on a polishing pad by 
doing in this way, it keeps diaphragm 29 from 
bending below. 



[0 0 3 1] 

±T\ ^^tzh±J$m.ttWLl 9 

2 0£fflV>T, T^X^l 4fc 
-B\ ? s— /Nfit^j, K 2 5 £ 

Jt5o Sbte^y KKlbttMff 

K2 SfcEHES-SSfcfcfcH:, 
±«ffi l 9 M-^ 
§ -a-^ii:^ 2 4 *3 «fc TJ^fiiifg 

^■Y5/^4 6&£.\,^%&~rz> 



[0031] 

Thus, after adjusting the position of an 
adjustmentjnember 45 beforehand, it once 
raises the top-side mounting plate 19. 
It rotates platen 14 and carrousel 21 using the 
platen drive mechanism 15 and the carrousel 
drive mechanism 20. 

It carries out epicyclic rotation of the wafer 

holding head 25 to platen 14. 

Furthermore, it actuates a head drive 

mechanism, while rotating the wafer holding 

head 25, it drops the top-side mounting plate 19 

again until the first butt part 24 and the interval 

adjustment cap 46 abut mutually. 

Thereby, Wafer W abuts on a polishing pad 16, 

a wafer polishing will be started. 
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[0 0 3 2] [0032] 

^(D X ot£tyaL— s^ffiWi&ffliV When such a wafer polishing is performed 

I4f ofcil^h fiffH^y Kl repeatedly, abrasion arises in a polishing pad 

6 \^mn&± r h\z X «3 , 16, and when it lets the 1st and 2nd butt parts 

*-*5 J: tf»r©^ 24 and 22 abut, thereby, there is a fear of 

2 4, 2 2 SrSSte-tofcRlfc, diaphragm 29 bending below. 

^t77i»29 ^T^fcfob However, it holds appropriately the position of 

A/"C t * o 5 r <£> diaphragm 29 at the time of a polishing, Wafer 

|pttt« rHlPiPfi^r-t -7^4 W, and a retainer ring 32 by exchanging the 

6 %MW£~$W;<Oh(Dh'%&t interval adjustment cap 46 for the suitable 

5Ii:(:j;o"C, ffl1B$tf<D#'4 dimension in this case. 

t77A29, Vol— ^w, jo 

<t tj 5 y f 1 — yy^32 ©fig 

[0 0 3 3] [0033] 

J^.±CDJ: 5 ^> iiS©^— ^ As mentioned above, according to the interval 

mm^m. 1 l ft, mmm^mm adjustment mechanism 23, since the 

2 3l:<tot, $FJHH#<£>!>;c— above-mentioned wafer polishing apparatus 11 

->vfSM$^s/ K2 5 bWWi'^y K can make suitable the intervals between the 

1 6 t (DffiVW&teMWZ h <D wafer holding head 25 at the time of a polishing, 

t-f 5- tff7?% 5fc£>, and a polishing pad 16, it can secure the 

RifttfcLT, [7 a:— /^W<D$ftB uniformity of the polished surface of Wafer W 

1£ £ <£ >9 better compared with the past. 

<5^ £^-C£<5 0 ~£tz. s Z.<D£ Moreover, particularly, a wafer holding head is 

9 ft <7 a:— ^ftFJlf ^g 1 1 suitable for the feature of such a wafer polishing 

ftfi, >7 oi— /v&f^y apparatus 11, when carrier 30 and retainer ring 

#"MM(Dmife<7)£ 5 ft^r 32 like this Embodiment are the wafer holding 

i> T 3 OioXXlV V > head of the floating-head structure supported by 

if 3 2 t ft ¥4 ^ 7 7 A 2 9 diaphragm 29. 

i "9 3:^£tifc7n — f^f V? In this case, it prevents bending by the 

Kf#je(7)!7 Jiwv{£j3^s/ downward direction of a diaphragm, it can 

KT?&> <53l"n jST'fo 9 , w prevent a partial fault polishing of a wafer. 
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[0 0 3 4] 

gi i d&v^te, mmmMim 
ffi2 3&mi$i 3^m^^tc 

2 2a \Z.mJbfoZt 1 1>(^ 

^<Drmmmmffi2 3f)K mm 
©^*#*>*w 2 4 1 s^-rs 

fcfcfc, J**— 'Mftft 

K2 5 tflfi/^ Kl6t 

£5 0 



[0034] 

Furthermore, it sets to the above-mentioned 
wafer polishing apparatus 11, while the interval 
adjustment mechanism 23 is provided in the 
upper end 22a of the 2nd butt part 22 provided 
in base 13, since this interval adjustment 
mechanism 23 has the simple composition of 
abutting with the first butt part 24 which is 
compared with the 2nd butt part 22 at the time 
of a polishing, and is positioned, interval 
adjustment with the wafer holding head 25 and 
a polishing pad 16 is realizable easily. 



[0 0 3 5] 

si nufcvvrfi, mmmmm 

If 2 3 01IW4 5^\ m~ 
2 2 0±S 2 2 
a fcKtf btltcmfeU 4 4 tC!t? 

fc, f H liil«i2 3©iz© 



[0035] 

Furthermore, in the above-mentioned wafer 
polishing apparatus 11, since the 
adjustment_member 45 of the interval 
adjustment mechanism 23 has composition 
helically installed by the fixed hole 44 provided 
in the upper end 22a of the 2nd butt part 22, it 
can adjust easily the projection length from the 
2nd butt part 22 of the interval adjustment 
mechanism 23, and, thereby, can perform 
accurate interval adjustment. 



[0 0 3 6] [0036] 

$.tc^ PfllRiPlii^-t y 7° 4 6 1f> Moreover, since the interval adjustment cap 46 
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$£&'i*ffi!&X*foZ>tz#>\z.^ #FIf^ is exchangeable, it can respond also to 

v K 1 6 (DMH\^ kxtf^-f 5 Z. abrasion of a polishing pad 16. 

[0 0 3 7] [0037] 

£fc, /^#F!ll«ii 1 1 £: Moreover, in the polishing method 

fflV^fc^a:— ^<D#FH;fri£ (wafer_manufacturing_method) of the wafer 

>^©$!iit#ife) t^V^Tfi, using the wafer polishing apparatus 11, interval 

H— (0^^t>^t%2 4, Hz: adjustment with the wafer holding head 25 and 

<£>2§#-^fr-£g|5 2 2 , & <fct>\ a polishing pad 16 is realizable with the simple 

WRlPSIfiMIt 2 3 V ^cfEB mechanical composition using the first butt part 

^^M.tf'M^z. «£ 9 , /n 24, 2nd butt part 22, and interval adjustment 

y K 2 5 t v K 1 mechanism 23. 

6 t (OfnMWM.^'M^f '5 £ <!: Therefore, it can be low-cost and can improve 

# S "C#<5 0 L-fc^oX, the uniformity of a wafer polishing. 

[0 0 3 8] [0038] 

£fbk: N ^i-/NiH§fi i Furthermore, in the polishing method 

^rffiv^fc^a:— /NO^F^^jfe (wafer_manufacturing_method) of the wafer 

/^(DM&fife) \z.jo\t^ using the wafer polishing apparatus 11, it is 

Xtt^ TvMWM:^ \ y~7 A 6 £r exchanging the interval adjustment cap 46 for 

MWt£^tW;<Di><Dh&&r$- 5r the suitable dimension, and adjusts the 

t X\ fflfilifl&tfMft 2 3 tf>Hr projection length from the 2nd butt part 22 of the 

<D^^t>^2 2frtj<D%m interval adjustment mechanism 23, it made it 

fir^rPfiL, ZtU<: J; *) ^ Will this correspond to abrasion of a polishing pad 

/< y K 1 6 <E>J$f6fc*fj£1-5 i 16. 

5 Kl Ltz<DX^ While it is easy and low-cost and being able to 

h "C\ $HH^ v K 1 6 <DMH%i implement the wear combating of a polishing 

ZttfXZZtt pad 16, even if it abrades a polishing pad 16 

hK. IRWk^y Kl out, troublesome operation of the positioning 

tct LTt, fiffH^;/ Kl 6© control of a polishing pad 16, exchange, etc. is 

$HS3£ J ^2£&^£>ffi$&f£!g not needed, and it can implement an 

tp'&TzttZb-f^ ty^—^WIk improvement of operativity in wafer 

\z.t$ftZftmk<Dm±.t:9&B.1- manufacture. 
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[0 0 3 9] [0039] 

^^o^ifE^ife^JF^S^^oV^T, In addition, it sets in above-mentioned 

Embodiment, it is sufficient to make it adopt 

F*J"C> {&<Dffif$%;W:ffl~fZ> J: 5 other composition within range which does not 

MLT'kcfci^o F'JxJ4\ ±fS^ deviate from the meaning of this invention. 

M^MM^io^^Xii, For example, in above-mentioned Embodiment, 

ii2 3lt the interval adjustment mechanism 23 was 

§15 2 2 (D±.<& 2 2a bft provided in the upper end 22a of the 2nd butt 

TWc?l\ %-(0^ part 22. 

£:b-fr§15 2 4 <£>TBW-® 19 ft However, it is sufficient to make it attach this to 

ft 5 <fc 5 L"C kUtfr * the underside side of the first butt part 24. 

/c, PSoPW4 5 co^-edilPiP Moreover, when the projection length of the 

S4$flt2 3<£>§£|iJS&Tj!$Jl;ipl interval adjustment mechanism 23 can be 

itt S^-o Kifi, PalRIPIIt^r appropriately adjusted only by an 

-Y v y" 4 6 tc'-^yferf <5 - <h t "C adjustment_member 45, it can also omit the 

#-5 0 interval adjustment cap 46. 

[004 0] [0040] 

mW<0$)m [ADVANTAGE OF THE INVENTION] 

VklMM LTccfc 5 IfjJt^l As explained above, according to an interval 

fc^S ^i—^^J^^gH^ Pal adjustment mechanism, since the wafer 

RiPfiWP^ iot, WSfBtt^ polishing apparatus based on Claim 1 can make 

jo ft -5 ^^—'Mfcfsf^s' K£$F suitable the distance dimension between the 

B^v Y t<DW\(D^M^ ; I^M wafer holding heads and polishing pads at the 

#J & & © £ 5 * t "C ^ -5 fc time of a polishing, it can secure the uniformity 

£k It, /n of the polished surface of a wafer better 

©filOi^-tt^J; «9 K compared with the past, 

ffi^i - ?)^ kfcT~% So Moreover, it sets on a wafer holding head like 

11^*1 2 <D J: o \z:^ Claim 2, when considered as the structure 

W^y KMfcl^T, ^r-YyTio where the carrier and the retainer ring were 

iVDr-tUy^^Vf? supported by the diaphragm, it prevents 

y A\z X 'O^W&fotcW&k & bending by the downward direction of a 

ft-CV 5 f±, ^Vt77 diaphragm, it can prevent a partial fault 
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J*<DT%^<Dltt>fr&&5\t^ polishing of a wafer. 



[004 1] 

8ff/«yK«ll:R 

fs^sitj^u mmmm 

5©i5fc % HHPSfflS«S4»©$fc 

©HfflliWE*-* Vfikimfr* 
r irt^ctD, flW^y K©«« 

So 



[0041] 

In the wafer polishing apparatus based on 
Claim 3, while changing into the state where the 
first butt part provided in the wafer holding 
head- and the 2nd butt part provided in the 
polishing-pad side were compared, interval 
adjustment with a wafer holding head and a 
polishing pad is easily realizable with simple 
composition from the interval adjustment 
mechanism being provided at one front end of 
the these 1st and 2nd butt parts. 
In this case, an interval adjustment mechanism 
considers it as the composition helically 
installed by either of the 1st and 2nd butt parts 
like Claim 4, if it enables it to adjust easily the 
projection length from said 1 side of an interval 
adjustment mechanism, it can perform accurate 
interval adjustment. 

Furthermore, it can respond also to change of 
the intervals of the wafer holding head and 
polishing pad by abrasion of a polishing pad etc. 
easily like Claim 5 providing a detachable 
interval adjustment cap at the front end of an 
interval adjustment mechanism, then by 
exchanging this interval adjustment cap. 
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[0 0 4 2] 

mm^m-i, mi 



[0042] 

Moreover, it sets the wafer manufacturing 
method based on Claim 6 at the time of a 
polishing process, by simple mechanical 
composition using the first butt part, 2nd butt 
part, and interval adjustment mechanism, 
interval adjustment with a wafer holding head 
and a polishing pad is realizable, and it can be 
low-cost and can improve the uniformity of a 
wafer polishing. 



[0 0 4 3] 

■c, ^^o®3^ hx% mm 



[0043] 

Furthermore, it made it correspond to abrasion 
of a polishing pad because the wafer 
manufacturing method based on Claim 7 
adjusts the projection length from the 2nd butt 
part of an interval adjustment mechanism. 
While it is easy and low-cost and being able to 
implement the wear combating of a polishing 
pad, even if it abrades a polishing pad out, 
troublesome operation of the positioning control 
of a polishing pad, exchange, etc. is not 
needed, and it can implement an improvement 
of operativity in wafer manufacture. 



[Bi50ffi¥&R9]] 



[BRIEF DESCRIPTION OF THE DRAWINGS] 



m i ] [fig. 1] 

*&W<D— MM<D1&ffl t %&& l It is the front elevation of the wafer polishing 

#Jl^-f /vj9FJgggoiE apparatus in which one embodiment of this 

® 01? &> <5 0 invention is shown typically. 

[H12] [FIG 2] 
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121 1 Ktf Lfc f> ^—^tftWU'lfe It is the top view showing the arrangement state 

y^W-^y K of the wafer holding head and carrousel in the 

t i3)V— k/i^t cogag^ffi^r^ wafer polishing apparatus shown in FIG. 1. 

[0 3] [FIG 3] 

0 1 (JItf Ltz —^Wll^ It is the vertical-cross-section figure showing the 

g<D£:n— 'Mfcf^y KcDtS^Jc detail of the composition of the wafer holding 

^!£$ffi&^1~iz:l|Jrffi0T*£>5o head of the wafer polishing apparatus shown in 

FIG 1. 



[0 4] [FIG 4] 

0 1 Ktf Lfc a: — ^SJFSf g It is the vertical-cross-section figure showing the 
Sfc*5ft5KBSSIfi«MS©*f^ detail of the composition of the interval 
<7)f^£;^~t~iEl!frffi0'T s fo<5 o adjustment mechanism in the wafer polishing 

apparatus shown in FIG. 1 . 



[El 5 ] [FIG 5] 

^WR<V'&$k<D&ffi$:7Ft £ It is the vertical-cross-section figure of a wafer 

/MJjM^s, K©£»rB5E|-C holding head showing the PRIOR ART of this 

fc5o invention. 

[0 6] [FIG 6] 

0 5 Ktf Ltz x. — /v(££f ^ It is the vertical-cross-section figure showing a 

y fctf -5 t77^^!J state when the diaphragm in the wafer holding 

j- \) yjfjo X -y V T<D head shown in FIG 5 deforms with dead weight 

S fit <fc 9 ^7F0 LtzWfa<DtfiB of a retainer ring and a carrier. 



[^-5§-<7)M] 

1 1 r>3:-/^ 
14 

1 6 #FJg/^ y K 



[DESCRIPTION OF SYMBOLS] 

11 Wafer polishing apparatus 

14 Platen 

16 Polishing pad 



2 1 i7/w- £ 21 
2 2 Sf?Zl<D^#i^;b« 22 



Carrousel 
2nd butt part 
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2 2a ±Jg 
2 3 



22a Upper end 

23 Interval adjustment mechanism 



2 4 %-<Dm%&t>&& 

2 5 £ x— />dM*^y K 

2 9 ^Vt7 7A 

30 =^yr 



24 First butt part 

25 Wafer holding head 

29 Diaphragm 

30 Carrier 



3 2 !)f-t!)^' 

4 6 



32 Retainer ring 

46 Interval adjustment cap 



[02] 



[FIG 2] 
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[04] 



[FIG 4] 




[HI 5] [FIG 5] 
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6 Pressurization air supply 
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